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Introduction: The threshold, flux, and behavior of dust over surface during a period of 12 hout® resulting dust
(particles 1-2 microns in diameter) wamalyzed in a bed measured approximatédy2 cm thick anccovered the
simulated Martian environment. This particle size is entire test bed.
representative of Martian atmospheric dust based on results Traversing pitot tube
from the Mariner 9 and Viking spacecraft. The threshold
and flux curvedor particles greater than 30m in diameter
have been previouslgtudied in the MarsSurface Wind
Tunnel (MARSWIT); however,particles less than 10m
have not beemigorously analyzed primarily becautigese
small particles are difficult tavork with. Preliminary
MARSWIT results of dust threshold and flux aguaction
of wind shear, surface roughness, and surface polarity are
presented, as well as, experimengabcedures. These
results suggestthat surface roughness and inter-particle
forces have a far more dominant effect on [ir2 particles
thanthey do on 10-1000 microparticles. Applications of
these results indicate thabcky surfaces have a greater
potential for dust raising than smooth plains, consistent with
Viking observations.

Objectives: The objectives ofthis study are to
investigate behavior of dust (1-gm) under Martian
atmospheric conditions. This includes identification of the
threshold frictionvelocity and flux of particles as function
of surface roughness and surface charge. The prifoeug
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of this poster will present the dust threshold and fiam a Flow Direction
smooth surface as a function of surface polarity. Figure 1. Test section configuration.

Experiment: The testsection of the MarsSurface
wind Tunnel at NASA Ames ResearchCenter was Through the process of charge separation asahtact
equipped with three aluminum plates measuring 30 cm wide charging the large sand grairman acquire a mean positive
and 120 cm long. Thes®ates are placed parallel éach charge whilehe small dust particles acharged negatively
other and oriented with the direction of the windach [2,3].
plate has eightemovabledisks, 10 cm in diametewhich Dust threshold is measured using an electrometer probe
are spaced in alternating rows 15 cm apart. All 24 disks areand visualized using a high-resolution television camera
raised and lowered precisely into place by a cam System. According to previousexperiments, the
mechanism, which allowed them to be removemn the electrometer probe wifproduce a signatncethe threshold

test bed W|th0ut disturbing tl’mjrrounding area (Figure l) iS Obtained. W|th the high-l’eSO|uti0n imageS Of the test bed,
Each plate is electrically isolated wherene can be the thresholdcan be indicated throughe visually detected

positively chargedthe second negatively chargednd the changes in albedo attributed to particle removalthough
third grounded. the latter experimentaprocedure is aless definitive

To produce a natural surface condition, Carbondale Red indicator than the signdtom the electrometer probe, it can
Clay (CRC), which has been determined to be an still provide a supporting view of the dust threshold.
appropriate surrogate Martian dust [1], was allowed to  Inorder to attain the desired atmospheric boundary layer
aerodynamicallysettle over the test section. This was Surface conditions, theest bed must be placed inside the
accomplished by placing a mixture of sand and CRC into a 4 turbulent region.  With Earth atmospheric pressures, a
liter container coveredwith a fine mesh screen. haturally turbulentboundary layer is generatedside the
Compresseair was then injected into theontainer which ~ tunnel. However, at low pressures (corresponding to the
dispersed theCRC naterial with the aid of the swirling ~ range of Martian surface pressures), inegessary totrip”
sand grains. The purpose of the screen was to trap the sante boundary layer irthe entrance area to ensure that it is
grains but still allow the fine dust to escape. This procedure turbulent. - This is accomplished by usisgires at the
takes place in a removahteverthat is placedverthe test entrance to the tunnel and strips of chain oriented normal to
bed inside the wind tunnelAfter letting all the dust settle  theflow at 60 cmintervals and at approximate8/5 meters
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downstream fronthe entrance section. The resultimignd- Flux of particles were alshighly variable andound to
tunnel boundary-layer corresponds to a neutratyatified be functions of surface charge. It should be nthed the
atmosphere in whicthe Monin-Obukhov stability length is ~ flux measurements are only first order estimates because the
infinite, hence the ratio of the local surface roughness heightamount of dust is limited and steady-state erosites are

to the stability length igero. In additionthe wind profile not possible to achieve. The current resglisw a weak
is also measured using a traversing pitot-tube. Typical wind linear relationship with frictionvelocity wherethe flux of
profiles are shown in Figure 2. dust particles increased when the surface wharged
negatively and decreased when grounded dhnarged
1000 . .
i negatively (Figure 4).
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Figure 2. Wind velocity profiles at 10 mb pressure. Friction Velocity (m/s)

. . e Figure 4. Dust flux at 10 mb pressure

Flux rates are determined by obtaining the initialght
of each disk aftecoveringthe test bed witlCRC dust and
by getting the final weights after an experimental run.
Using a scale with a resolution of 1) the difference in
weight is calculated and noted as thmount of dust
particles removed. Experiment run times rafigen 60 to
300 seconds.

The experiments were conducted &ir at 10 mb
pressure and 293K temperature providihg same Martian
CO;, atmospheric density at 6 mb and 240K.

Summary: Threshold and flux of 1-@m dust do not
conform to the samephysics asthat of 10-1000 pm
particles. The results here are highly variable and ghatv
electrostatic forces play an important role in determining
threshold and flux. These resultgwever,are consistent
with Viking observations. Ultimately, future wovkll deal
with surface roughness effects ahd mechanics of particle
charging. Improvements in flux measurement techniques
and a quantification of electrostatic effects should result in a

Results: Preliminary resultérom this experimenshow refinement in threshold and flux curves for particles of these
that threshold and flux of the dust particles &ighly sizes.

dependent on pgrticle charge. _Threshold frictietocity References: [1] White, B. R., B. M.Lacchia, R.
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Figure 3. Thresholdfriction velocity curves for walnut
shells, sand and dust at 10 mb pressure.



